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Introduction 
RAN4 has a request for power-class signalling in Rel-16 using [3]. Current signalling (Rel-15/Rel-16) already provides the means for the UE to reports power-class capability per band and also per-BC. This paper tries to explain the short-comings on of the current capability signalling by explaining further the reasoning behind the LS and proposes a solution to address this while also considering the inter-operability issues,
   
Current signalling framework
The UE can report the power-class it can transmit at, for each of the NR bands it supports. The range of values for this is {PC1, PC2, PC3, PC4, PC1dot5}. In addition, the UE can also report the power-class for a band-combination or DC combination. But here the range of values the UE can support is only {PC2, PC1dot5}.
It is clarified in the current spec that if the UE per-BC power-class is not signalled, the default power-class (which is PC3) is assumed.
Also it is further clarified that if the per-BC power-class is higher (in Tx power) than the per-band power-classes of the bands that form the BC, then the NW assumes that for those bands whose power-class is lower than the per-BC power-class, the UE can only support the lower power-classes for these bands when operating in the BC.








 Short-comings with the current signalling framework
We can best explain the short-coming of the current signalling as described in the LS, using the below example.
Suppose the following is signalled to the NW in terms of power-class for the EN-DC combinations LTE39_NRn41.
Per band PC:
LTE Band 39 – PC2
NR Band n41 – PC2
Per-BC:
EN-DC 39_n41 – PC2  
Two different UE implementations can be used to reflect the above signalled capability and the NW does not know which of the two below implementations is used. 
UE A has the following RF Tx configuration as shown in Fig 1.
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Fig1: UE A implementation
UE B has the following RF Tx configuration as shown in Fig 2.
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Fig2: UE B implementation

 It can be seen that with UE implementation A, the UE cannot transmit with PC2 for band n41 in the EN-DC combination, even when the PC2 power-class is possible for the combination. Without the knowledge of this, the NW can assume that the UE can transmit at PC2 for band n41 as well (using the existing signalling).
To resolve this ambiguity, UEs with implementation A have to be defensive and signal as below, where the power-class for the EN_DC combination is not used effectively.
Per band PC:
LTE Band 39 – PC2
NR Band n41 – PC2
Per-BC:
EN-DC 39_n41 – not signalled.
Or the below signalling can be used, where the n41 usage is not efficient either when used in a single-band configuration.

Per band PC:
LTE Band 39 – PC2
NR Band n41 – PC3
Per-BC:
EN-DC 39_n41 – PC2  
  
Solution
If we allow signalling of power-class of a BC or DC, where the UE can reports the power-class for each band in the BC/DC, then the UE can provide the info on the power-class it can support for each of the bands, while operating in that combination. 
Using the above example, a signalling like below can provide the needed information to the NW.

UE A signalling: 
Per band PC:
LTE Band 39 – PC2
NR Band n41 – PC2
Per-BC:
EN-DC 39_n41: 
39 – PC2
n41 – PC3

Inter-operability
As stated above, the incomplete knowledge at the network results in network configuring lower power-class for the UE even when the UE is capable of higher power, or the UE under reporting its power-class capability which also results in the UE not using it’s full capability. 
Even with the introduction of this optional signalling for Rel-16, there is no inter-operability and this is an enhancement and if either of the NW or the UE does not implement it, functionality is not broken.
Therefore we propose the below, and provide the CRs [1][2] for rel-16.

Proposal 1 : Introduce a per-band-per-BC field for the UE to report the supported power-class by the band in that BC. If absent, the legacy operation is assumed.
Proposal 2: Accept or endorse the CRs [1] and [2]


Conclusions
Proposal 1 : Introduce a per-band-per-BC field for the UE to report the supported power-class by the band in that BC. If absent, the legacy operation is assumed.
Proposal 2: Accept or endorse the CRs [1] and [2]
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